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DOCUMENT - I DENT I FIER : 



US 20020041148 Al 



TITLE: White LED and method for 

fabricating the same 



KWIC 



Summary of Invention Paragraph - BSTX (30) : 

[0028] The first light emission part is formed by MOCVD 
(Metal Organic 

Chemical Vapor Deposition) , or MBE (Molecular Beam 
Epitaxy) , and the second 

light emission part is formed by MOCVD (Metal Organic 

Chemical Vapor 

Deposition) , or MBE (Molecular Beam Epitaxy) . 



Detail Description Paragraph - DETX (2) : 

[0039] Reference will now be made in detail to the 
preferred embodiments of 

the present invention, examples of which are illustrated in 
the accompanying 

drawings. The present invention suggests growth of thin 

films of two different 

material groups (GaAs group III-V family and ZnSe group 
II-VI family) on one 

substrate, to form an LED of two wavelengths, for mixing 
respective lights from 

emission layers, to provide a white light or a variety of 
mixed color lights. 

Therefore, the present invention suggests to combine MOCVD 

(Metal Organic 

Chemical Vapor Deposition) or MBE (Molecular Beam Epitaxy) , 

technologies for 

growing a II-V family compound semiconductor, and the MBE 
or MOMBE (Metal 

Organic Molecular Beam Epitaxy) , technologies for growing a 
II-VI family 

compound semiconductor, on one substrate, to obtain a white 
or a variety of 
mixed color LEDs. 



Detail Description Paragraph - DETX (18) : 
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[0052] Referring to FIG. 5A, a quantum well structured 
AlGaAs/GaAs/AlGaAs, 

InGaAlP/InGaP/InGaAlP, or the like, the III-V family 
compound semiconductor 12, 

is grown primarily on p-GaAs substrate 11 by MOCVD or MBE . 
The AlGaAs or 

InGaAlP is a cladding layer 18, and GaAs or InGa P is an 
active layer 17. In 

this instance, by adjusting composition and a thickness of 

the quantum well of 

GaAs or InGaP used as the active layer 17, an LED for 
emitting a red light of a 

specific wavelength can be fabricated Then, a metal contact 
layer 13 of n-GaAs 

is formed on the cladding layer 18. The grown metal 
contact layer 13 of n-GaAs 

serves as an n-contact for both of the III-V family red LED 
and the II~VI 

family blur or bluish green LED in common, and is an 
initial boundary of the 

II-VI family compound semiconductor. The 
AlGaAs /GaAs /AlGaAs, or the 

InGaAIP/InGaP/InGaAlP, the III-V family compound 
semiconductor, is grown at an 

elevated temperature of approx. 650. about. 750. degree. C. 



Detail Description Paragraph - DETX (20) : 

[0054] The III-V family compound semiconductor 12 is 
primarily grown by 

MOCVD or MBE, and the II-VI family compound semiconductor 
14 is secondarily 

grown by MBE or MOMBE, for preventing deterioration of 

device performance 

caused by collapse of a boundary and inter-diffusion by 
setting a secondary 

growth temperature lower than a primary growth temperature. 

Thus, the primary 
growth of the GaAs group III-V family compound 
semiconductor 12 by MOCVD or MBE 

is done at the high temperature 650 . about . 750 .degree . , and 
the secondary growth 

of the II-VI family compound semiconductor 14 by MBE or 

MOMBE is done at a low 

temperature 250 . about . 350 . degree . C . 



Detail Description Paragraph - DETX (21) : 
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[0055] By the way, a surface treatment for preparation 
of the secondary 

growth differs depending on the primary growth method of 
MOCVD or MBE . That 

is, if the primary growth is by MOCVD, an oxide film is 
formed on a surface of 

the semiconductor layer as the primary grown semiconductor 
layer is exposed to 

air. Therefore, in order to remove the oxide film from the 
surface of the 

semiconductor layer, the surface of the semiconductor layer 
is required to be 

subjected to chemical etching and heat treatment in an MBE 

chamber. Then, by 

growing an n-GaAs buffer layer 13 in the MBE chamber, 
possible defects between 

the III-V family and II-VI family compound semiconductor 12 
and 14 thin films 

can be suppressed to the maximum. If the primary growth is 
by MBE , since the 

substrate is transferred to a II-VI family chamber under a 
high vacuum for 

secondary growth after the III-V family compound 
semiconductor 12 thin film is 

grown, the growth can be started directly without any 

special surface 

treatment. 



Detail Description Paragraph - DETX (29) : 

[0063] Second, in the multi-step growth for fabricating 
a white LED, the 

III-V family compound semiconductor 12 is primarily grown 
by MOCVD or MBE at a 

high temperature, and the II-VI family compound 
semiconductor 14 is secondarily 

grown by MBE or MOMBE at a low temperature, for preventing 

deterioration of 

device performance caused by collapse of a boundary and 
inter-diffusion. 



Claims Text - CLTX (20) : 

19. A method as claimed in claim 16, wherein the first 
light emission part 

is formed by MOCVD (Metal Organic Chemical Vapor 
Deposition) , or MBE (Molecular 
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Beam Epitaxy) . 



Claims Text - CLTX (21) : 

20. A method as claimed in claim 16, wherein the second 
light emission part 

is formed by MOCVD (Metal Organic Chemical Vapor 
Deposition) , or MBE (Molecular 
Beam Epitaxy) . 
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Detailed Description Text - DETX (8) : 

Here, the bottom reflection layer 21, the active layer 
23 and the 

intermediate layer 25 are manufactured by MOCVD (Metal 
Organic Chemical Vapor 

Deposition) and/or MBE (Molecular Beam Epitaxial) 
processes . 

Detailed Description Text - DETX (10) : 

The first and second dielectric reflection layers 31 and 
41 of the first and 

second surface-emitting lasers 30 and 40 are preferably 

manufactured by an 

optical coating method using a simple general optical 
deposition system such 

that the process can be simplified without additional MOCVD 
and/or MBE 
processes . 



Detailed Description Text - DETX (20) : 

By the way, as can be seen in Table 1, .phi.. sub. b, 
-sigma., and a part of 

.phi.. sub. a excluding the part that is determined by the 
dielectric reflection 

layer 31 and 41 are already defined with respect to the 
bottom reflection layer 

21, the active layer 23 and the intermediate layer 25 that 
are applied commonly 

to all surface-emitting lasers constituting multiple 
wavelength 

surface-emitting laser devices that are manufactured by 
MOCVD and/or MBE 
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processes. Thus if the phase .phi.. sub. a of the light 
reflected by the 

dielectric reflection layer 31 or 41 which occupies the 
larger part of the role 

of the top reflection layer changes, then the resonance 
condition changes. 

Here, since the phase .phi.. sub. a of the light reflected by 
the dielectric 

reflection layer 31 or 41 changes depending on the 

thickness of a plurality of 

dielectric layers, the change in the total thickness of the 
composite 

dielectric layer makes the resonance wavelength change. 



Detailed Description Text - DETX (21) : 

Therefore, according to the present invention as 
described above, a multiple 

wavelength surface-emitting laser device that emits light 
with desired 

wavelengths from a plurality of surface-emitting lasers 30 
and 40 can be 

manufactured through a continuous manufacturing processes, 
by forming the 

dielectric reflection layers 31 and 41 using a lithography 
method and an 

optical deposition system as a later process, without 

repeating additional 

MOCVD and/or MBE processes. 

Detailed Description Text - DETX (24) : 

Here, the bottom reflection layer 21, the active layer 

23 and the 

intermediate layer, etc. are manufactured by epitaxial 
growth using 

semiconductor growth equipment such as MOCVD and MBE 
equipment . 
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